U937 apoptotic cell death by nitric oxide: Bcl-2 downregulation and caspase activation.
Upon treatment with NO-releasing compounds such as S-nitrosoglutathione or spermine NO, human myeloid leukemia U937 cells undergo apoptosis. Early NO-mediated signals comprise activation of a Z-A-DCB (benzoyloxycarbonyl-Asp-CH2OC(O)-2,6-dichlorobenzene)-sensit ive, caspase-3 like cysteine protease that cleaved poly (ADP-ribose) polymerase (PARP), U1 small nuclear ribonucleoprotein (U1 snRNP), and the fluorogenic substrate N-acetyl-Asp-Glu-Val-Asp-7-amido-4-methylcoumarin. In association with these early apoptotic alterations p21 (WAF1/Cip1) is upregulated, but NO affected cell proliferation and apoptosis at a similar dose. At later time points the classical antiapoptotic protein Bcl-2 is downregulated, indicating that decreased Bcl-2 expression is secondary and not a prerequisite for initiation of apoptosis. N-Acetylcysteine (1 mM) interfered with NO-mediated apoptotic signaling, blocking DNA fragmentation as well as PARP and U1 snRNP cleavage. In contrast Z-A-DCB suppressed DNA fragmentation and U1 snRNP cleavage, while PARP breakdown proceeded unaltered. Observing proteolytic PARP digestion without apoptotic alterations questions PARP cleavage as an apoptotic parameter. These results suggest that a Z-A-DCB-sensitive caspase that is distinct from the PARP-cleaving enzyme is activated during NO exposure. NO-mediated apoptotic signaling in U937 cells activates caspases, some of which are dispensable for propagating the death signal.